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Modern in concept and content, the Vermont Research Corporation manufacturing and research 
center provides an ideal environment for efficient service to the data processing industry. 


Since its inception in 1960, the rapid growth of Vermont 
Research Corporation can be traced to the firm’s 
remarkably effective combination of staff, facilities and 
location. Repeatedly, this combination has been suc- 
cessful in solving difficult data processing problems. 


Located in Springfield, the heart of Vermont’s machine 
tool industry, Vermont Research Corporation has been 
able to combine the skills of 100 years experience in pre- 
cision metal working with the newer electronic tech- 
nologies needed to meet the requirements of today’s 
data processing industry. The company’s modern 
manufacturing and research center provides a dust 
free, temperature controlled environment equipped 
with every facility for efficient research, development, 
production and testing of drum memories, modules, 
systems and related products. 


Most important is the company’s staff. Headed by 
Hugh Taft, Prentiss Smith and Richard Stover, the 
engineering group brings together more than 50 years 
combined experience in the design of magnetic drum 
memory systems. This solid background is largely 
responsible for Vermont Research Corporation’s unex- 
celled record of technological innovation and achieve- 
ment in the field of magnetic recording. 



Vermont Research Corporation 
Magnetic Drums provide an 
ideal method of storage for all 
applications requiring* random 
access to large quantities of 
data. 

Complete with read/record 
heads, the VRC High Density 
Drum is a non-destructive read- 
out, non-volatile type of mem- 
ory, capable of storing more 
than 8,000,000 alpha numeric 
characters. Using the applied 
principles of aerodynamics with 
a single thin reed support, 
Vermont Research Corporation 
has produced a superior me- 
chanical assembly in its stand- 
ard multichannel head pad and 
mounting bar. A mechanically 
operated force mechanism with 
speed sensing capabilities in- 
sures that no head ever contacts 
the surface of the drum. 

Vermont Research drums using 
aerodynamic head design have 
been successfully operated at 
surface speeds from 400 to 7,600 
inches per second. They have 
been proven capable of han- 
dling recording densities to 
1,000 bits per inch and frequen- 
cies to 7.5 megacycles. 


Designed for use with magnetic 
drums, VRC modules employ all 
silicon circuitry for greater reli- 
ability. Compatible with a wide 
range of logic levels and power 
supply voltages, these modules 
can easily be incorporated in 
any system. 

A single series covers the entire 
frequency range from DC to 2.5 
megacycles, encompassing more 
than ninety percent of all drum 
memory frequency require- 
ments. 

All decoding is done by negative 
level and gates and head selec- 
tion within the matrix by for- 
ward biased diodes. Low level 
amplification is AC coupled 
with differential input for max- 
imum noise rejection. Input/ 
output registers are static flip- 
flops with level logic and pulse 
sampling. 


Vermont Research Corporation 
is staffed and equipped to build 
any special memory system 

which requires a magnetic drum 
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RANDOM ACCESS MEMORY 


The design goal leading to the de- 
velopment of VRC high density 
drums was a medium-to-large ran- 
dom access memory device with 
inherent reliability, economy and 
fast access time. Since reliability 
in magnetic storage begins with 
non-contact recording, the large 
drum with its advantage of abso- 
lute design simplicity was the 
most logical choice. Magnetic 
heads are also inherently simple 
devices which lend themselves to 
production techniques giving uni- 
form performance and cost econ- 
omy. Hydrodynamic bearings, 
using the boundary layer of air on 
the drum, are applied to space the 
heads uniformly close to the re- 
cording medium. The resulting 
combination provides literally 
only one moving part, the drum 
itself. 

Vermont Research Corporation 
has successfully applied these 
principles in development work in 


which “flying heads’’ were used to 
record at frequencies of over 7 
megacycles at recording densities 
of more than 1,000 pulses per inch. 

Recognizing these basic advan- 
tages of the large drum, attention 
was directed to eliminating head/ 
surface contact at speeds below 
that required to provide hydro- 
dynamic support. This was 
accomplished with a spring steel 
flexure-pivot for head/bearing 
mounting, and a mechanical actu- 
ator to move the head to and from 
the recording position. 

Well engineered, simply de- 
signed components, combined 
with a means of eliminating con- 
tact at low speeds, yield a fast, 
reliable, economical memory. The 
magnetic head supporting method 
facilitates use of high density re- 
cording techniques, thus provid- 
ing a large store per track and 
optimum use of the total recording 
area. 


HEAD MOUNTING 


The full complement of magnetic 
heads is mounted on the drum in 
a series of blocks, with a line of 
heads in each block, and the gaps 
coplanar at one surface. This flat 
surface serves as the pad or slider 
of a hydrodynamic bearing, using 
the boundary layer of air clinging 
to the rotating drum as a lubricat- 
ing or self-pressurizing medium. 
Simple support is achieved with 
a single thin reed of spring steel 
connecting each magnetic head/ 
bearing pad to the drum frame. 
This reed serves as a combined 
motion pivot, loading spring and 
mounting cantilever (Fig. 1). 

The action of this system 
(Fig. 2) places the magnetic head 
pad close to the drum surface at 
drum operating speed. (Oscillo- 
scope photographs show typical 
head outputs at various pad posi- 
tions.) Head adjustments are 
straightforward because head out- 
put is maximum at the proper pad 
operating position. Any non- 
optimum setting is immediately 
indicated by reduced signal 
amplitude. 

Any hydrodynamic air bearing 
has relatively low load carrying 



capacity and is subject to effects 
of side leakage. To minimize these 
effects — and since the product of 
distributed load capacity and 
bearing pad length is a measure of 
the pad’s resistance to misalign- 
ment — the pad is purposely made 
long compared to its breadth in 
the direction of drum motion 
(Fig. 3). Mounting a number of 
magnetic heads in one block fully 
utilizes the length of the air bear- 
ing pad. 

As gas bearing film thickness 
may be in the order of 0.0001 
inches, this resistance to misalign- 
ment is extremely important to 
prevent edge pick-up, particularly 
in the presence of even minute 
asperities or irregularities in the 
moving surface. 

The single thin reed also con- 
tributes to the pad system’s self- 
aligning capability. It minimizes 
external forces tending to cause 
misalignment, through its ability 
to deflect in torsion so long as de- 
flections are small compared to its 
dimensions. This is insured by 
providing primary aligning means 
in the mounting bar of the drum 
frame. 


TYPICAL HYDRODYNAMIC ALLY DEVELOPED FILM PRESSURES IN SLIDER 
BEARINGS OF DIFFERENT LENGTH. 
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MOUNTING BAR 
ON DRUM FRAME 


EFFECTIVE PIVOT POINT 


HYDRODYNAMIC 
AIR BEARING PAD, 
WITH INTEGRAL 
MAGNETIC HEADS 


SPRING STEEL REED 




Figure 2 






©HEADS 

APPROCHING 

ROTATING 

DRUM 


.-CENTER OF INITIAL 

T^HYDROCtfNAMlC FiLM 




© OPERATING 
POSITION 


HEAD GAP TANGENT, 
MAXIMUM SIGNAL AMPLITUDE 



y © adjustable 
X STOP BACKED 

/. OFF TOO FAR 


^ CENTER Of FILM 

HEAD GAP NO LONGER TANGENT, 
SIGNAL AMPLITUDE REDUCED 







Vermont Research 



DRUM 

MEMORIES 


MECHANICAL 


/ . t 

SERIES 

MODEL 

NO. 

DRUM 

DIAM. 

DRUM 

LENGTH 

(TRACKS) 

H 

102A 

10.0" 

64 

-*r 

104 A 

10.0" 

128 


100A 

108 A 

10.0" 

256 


116A 

10.0" 

512 


132A 

10.0" 

1,024 


152 A 

15.0" 

64 


154A 

15.0" 

128 


150A 

158A 

15.0" 

r- 

256 


166A 

15.0" 

512 


182 A 

15.0" 

1,024 



>:0 0" 

64 



'0.0" 
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208A 


256 


216A 

0 






1,024 






MODULES 





HEAD MOUNTING DRUM MOUNTING 


Magnetic heads 
are reed 
supported for 
aero-dynamic 
operation 


Eight read/- 
record channels 
constitute one 
flying head 
assembly 


Each assembly 
is individually 
controlled 
mechanically so 
that proper 
drum speed is 
attained before 
heads are 
actuated 


Drum is 
mounted on a 
vertical shaft 
running in 
precision 
angular contact 
ball bearings, 
grade ABEC 
nine, grease 
lubricated 


MECHANICAL 


DRIVE AND 
STARTING TIME 


Drive is an 
integral 

induction motor 
(synchronous 
motor optional) 


Starting time 
is 3 min. or less 


Motor may be 
serviced without 
access to main 
drum enclosure 


All models from 
102A— 156Acan 
be operated 
from 115 volt, 
60 cy, 1 or 30 
source. A 208 
volt, 60 cy, 

30 source is 
preferred for 
Models 166A 
through 232A 


SPEED 


1,725-12,000 rpm 


1,725- 6,000 rpm 


1,725- 3,600 rpm 


1,725- 3,600 rpm 


1,725- 3,600 rpm 


1,140- 6,000 rpm 


1,140- 3,600 rpm 


1,140- 3,600 rpm 


1,140- 3,600 rpm 


1,140- 1,800 rpm 


Two standard types of Diode Boards are available. 


1801 — A diode board with two diodes per head and 
integral 26 pin connector for direct connection to 
the VRC eight channel head. This board is used 
when single operational access to the matrix is 
desired. A wide variety of parallel, serial matrices 
may easily be wired using these boards. 


1802 — A diode board with four diodes per head 
and integral 26 pin connector for direct connection 
to the VRC eight channel head. This board is used 
when access to the matrix is desired for simultane- 
ous reading and writing. 


Three standard types of Matrix 
available. 


1301 — Field Select Driver. A thr< 
which will connect a parallel grou 
heads in a read, write or off positio: 
card contains a decoding network fc 


1302 — “X” Select Driver. A two stal 
as a floating switch connecting the R 
to a column of heads. Two circuits 
five input negative and gates per ci 
nal address decoding. 


1303 — “Y” Select Drivers. A two st 
to apply proper bias to the center 1 
heads. Four circuits/ card contain f 
tive and gates per circuit for in 
decoding. 







Nickel cobalt 
plated coating 
may be 
substituted if 
system 
performance 
requires 


32,000 
bil > i track 


40,000 


Drivers are 


tate device 
3f magnetic 
3ne circuit/ 
sT fields. 


ievice acting 
0/ write bus 
ard contain 
lit for inter- 


device used 
of a row of 
input nega- 
lal address 


One basic Read Amplifier is available for dual use 
as a data detector and clock timing amplifier. 


1101 — A complete amplifier-shaper contains a high 
gain differential preamp which produces linear am- 
plification of the drum head playback voltage. The 
shaper circuit is a temperature and voltage stabi- 
lized differential amplifier with a variable voltage 
reference. A strobe pulse from the drum clock in 
conjunction with a signal from the drum results in 
a negative output pulse. 


Logic levels may be varied from —3 to —15 volts as 
desired. Pulse width may be varied from 50 nano- 
seconds to 75% of a bit time. Frequency response 
is 4.0 megacycles. 


One basic Write Amplifier is available 
data recording. 


1201 — This module is a complete an 
controlling current flow through a magi 
It may be used for NRZ, RB or PM re< 
employing the correct input logic. A pa 
input negative and gates enable either 
zero side of the writer. A saturated grou 
ter switch supplies current via a limiting 
ing network to either half coil of the di 


Output current is nominally 100 ma b 
varied from 25 to 200 ma by substituting 
value of current limiting resistor. 


Frequency response ranges to 2.5 meg; 
pending on head inductance. 


READ AMPLIFIERS 


WRITE AMPLIFIEI 


MAGNETIC 


CAPACITY 


ng Serial Recording 


50,000 

ts/track 


30,000 

ts/track 


Using Parallel Recording and 
Selective Bit Alteration 


16,000 

bits/track 


24,000 

bits/track 


SPARE TRACKS 


Up to 32 spare 
tracks available 
for each model 
(in addition to 
number of data 
tracks listed 
under “Drum 
Length”) 

Spare heads 
are already 
incorporated 
and can be 
added to system 
simply by 
additional 
wiring 


CLOCK TRACKS 


Eight clock 
tracks available 
for use in 
system timing 


RECORDED 
CLOCK TRACKS 


One master 
index marker 
track (1 pulse/ 
revolution) will 
be recorded 

One spare index 
marker track 
(1 pulse/ 
revolution) will 
be recorded 

One master 
clock track 
(1 pulse per 
serial bit) will 
be recorded 

One spare clock 
track (1 pulse 
per serial bit) 
will be recorded 

Additional four 
clock tracks 
may be 
recorded to 
customer 
specification 


COATING 


Thermal setting 
epoxy 

impregnated 
with magnetic 
oxide is used as 
a recording 
medium. Coating 
is finished to a 
predetermined 
optimum 
thickness with 
a tolerance of 
0 . 0001 " 


HEADS 


Ferrite core 
0.020" wide 
standard (other 
widths available 
as required) 

Two coils with 
three leads 
(center tap 
common) 

Single coil 
inductance 35 
,uh standard 
(other values 
available as 
required) 

Self resonant 
frequency 
greater than 
4.0 me 




o 





Altitude 
Operating, 
to 15,000' 

Shock and 
Vibration — as 
encountered 
in normal 
handling and 
shipping 


PERFORMANCE 


TESTING 


Electrical 
testing will be 
done to a 
mutually 
agreeable test 
specification 

All test results 
will be 
documented 
and copies 
furnished with 
instruction book 


RELIABILITY 


Drum design 
life is in excess 
of 100,000 
hours of 
operation 

Bearing lubri- 
cation life is in 
excess of 
50,000 hours 
of continuous 
operation 

All electronic 
circuits employ 
silicon 

semiconductors 

All circuits are 
designed for 
nondestruction 
of recorded 
data in event 
of power failure 


RESPONSE 


MOUNTING AND 
WIRING 


BASE 

DIMENSIONS 


17 x 17 x 14" 


17 x 17x20" 


17 x 17 x 29" 


17 x 17x45" 


22 x 24 x 14" 


22 x 24 x 16" 


22 x 24 x 20" 


22 x 24 x 30" 


22 x 24 x 46" 


Write current of 
100 ma through 
one half the 
head winding 
will produce a 
minimum output 
of 10 mv into 
a 2,000-ohm load 

Resolution 
depends on 
actual density 
and recording 
mode. Typical 
performance is 
0.5 at 600 bpi 

Signal to noise 
ratio is 5/1 
or better for 
either residual 
noise or 
magnetic 
crosstalk 


Drum with 
heads and diode 
boards is 
mounted in a 
dusttight 
enclosure 


Electronic 
circuits are 
mounted in 
circuit card 
module rack 
which can in 
turn be mounted 
in user’s 
standard 19" 
electronic rack 
(or can be 
designed for 
special rack 
sizes) 

All back panel 
wiring is com- 
plete, and all 
interconnecting 
cables between 
drum and 
electronics are 
supplied 


ENVIRONMENT 


Systems are 
designed to 
meet following 
environmental 
conditions: 


Temperature 
Operating, 
+32°Fto 
+ 140°F; 
non-operating, 
— 60°F to 
+ 160°F 


Humidity 95% 


FEATURES of VRC Magneti 
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THIN REED SUPPORT 


Standard multichannel head pad uses single thin 
reed support (arrow) to achieve optimum tangency. 


INTEGRAL CONNECTOR 


Integral 26 pin connectors allow direct mounting of 
diode boards to standard eight channel heads. 


MECHANICAL ACTUATOR 


Mechanical actuator retracts heads from operating 
position whenever speed of drum falls below safe, 
preset level. 


INTEGRAL INDUCTION MOTOR 


Externally fan cooled integral induction motor can 
be serviced without access to the main drum 
enclosure. 



THIN REED SUPPORT 


INTEGRAL CONNECTOR 


INTEGRAL INDUCTION MOTOR 


MECHANICAL ACTUATOR 






TYPICAL APPLICATIONS 

Vermont Research Corporation products and services have broad application to the 
computer field, and its customers represent many different segments of the industry. 



DRUM MEMORY 

for Digital Equipment Corporation 

Used as an adjunct to internal core storage, stand- 
ard High Density Drum Memories make possible 
a degree of sophistication not otherwise obtain- 
able in the operation of a small or medium size 
computer. In one such application, Digital Equip- 
ment specified a VRC Model 108A Drum Memory 
for use with its PDF 5 Central Processor. At 415 
bits per inch, a total storage of more than 3,500,000 
bits is possible with an average access time of 8.5 
milliseconds. 







for Naval Electronics Laboratory 

A Vermont Research Corporation Magnetic Drum 
Memory neatly solves the problem of storing large 
volumes of information in special systems. Such 
was the case with the Naval Electronics Labora- 
tory, when engineers wanted to record in parallel 
10,000 words of 72 bits each, with a requirement 
for single word alteration. 

In this application, a VRC Model 216A Drum was 
combined with VRC field select drivers, read 
amplifiers, write amplifiers and necessary controls 
to provide a system capable of storing and retriev- 
ing 72 bits of parallel data. Receiving data in NRZ 
form and a storage location request, the drum sys- 
tem generates its own internal timing necessary 
for the recording process. All address decoding is 
accomplished at drum level, and clock pulses are 
supplied for system timing. 


For 

Further 

Information 

Vermont Research Corporation invites inquiries concerning any of the 
company’s capabilities, services and products. When applicable, the 
following design information should be supplied : 


0 Required drum capacity in bits 

Access time, in milliseconds 

Bit repetition rate, or maximum 
frequency desired 

G a Type of recording: serial, parallel or combination 

Requirements for wiring diode boards to matrix 

jp Type of read/write electronics needed 
for application 

Will Vermont Research Corporation 
be asked to take complete system 
responsibility? 
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PRECISION PARK 
North Springfield 
Vermont 05150 

Tel. (Area Code 802) 886-2256 
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PRECISION PARK 

NORTH SPRINGFIELD 
VERMONT, 05150 


AREA CODE 802 

886-2256 


August 23 , 1965 


Mr. T. Nelson 
Systems Consultant 
Box 32 

Schoo'leys Mountain, New Jersey 
Dear Mr. Nelson: 


Enclosed is a new 10-page brochure which includes detailed 
specifications on three series of Vermont Research Corporation 
Magnetic Drum Memories. 

With the development of the 100A, 150A, and 200A Series of 
Drums utilizing a true aerodynamic principal for head to drum 
separation, Vermont Research Corporation is prepared to meet 
your most exacting memory requirements. Combined with a new 
series of 2.5 megacycle electronic modules and utilizing 
standard digital recording techniques, these three series of 
VRC drums range in capacity from Model 102A with 1.25 million 
bits of storage to Model 232A with over 60 million bits. 

A complete drum system using VRC Model 232A, with self-contained 
logic and ready to be incorporated with any central processor, 
sells for approximately 160,000. With an average access time 
of 17 . 3 milliseconds, at less than 1/10 of a cent per bit, this 
truly random access memory becomes a powerful adjunct to any 
computing system for time sharing program storage or general 
extension of the internal core memory. 

Prices for other drums range from $1,000 to $100,000 depending 
upon the size of the drum required and the specification for 
control circuits. 

Custom designed drums are available for such diverse applications 
as video displays, time compression and analog recording. 
Frequencies to 10 megacycles and speed to 1 part in 105 are 
attainable . 

We would be pleased to furnish a complete proposal and quotation 
covering any of your Magnetic Drum Memory requirements. 

Very truly yours, 

VERMONT RESEARCH CORPORATION 

^Prentiss L. Smith 
Vice President - Sales 
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Precision Park, North Springfield, Vermont 
Tel. (Area Code 802) 886-2256 



